Hypertonic saline attenuates tissue loss and astrocyte hypertrophy in a model of traumatic brain injury.
Hypertonic saline is currently being used in the treatment of patients with post-traumatic cerebral edema and elevated intracranial pressure resulting from TBI. A limited number of studies show the cellular effects of hypertonic saline and no studies, to our knowledge, have investigated the effects on astrocytes. The role of astrocyte responses after traumatic brain injury remains unclear. There is evidence that reduced astrocyte proliferation is detrimental while increased hypertrophy and proliferation are signs of increased injury severity. Therefore, this study focused on the hypothesis that hypertonic saline-induced improvements in histological outcome are time dependent and may be associated with alterations in astrocyte hypertrophy after cortical contusion injury. Histopathological changes at 7 days after controlled cortical impact (CCI) injury were examined. Brain tissue loss determined using cresyl violet staining and astrocyte hypertrophy and proliferation were assessed using glial fibrillary acidic protein immunostaining in hypertonic saline and normal saline treated rats, and untreated, injured controls. Effects of the timing of hypertonic saline treatment administration on tissue loss were also examined. Plasma osmolarity and sodium levels were measured over 4 h and again at 24 h following hypertonic saline administration. Results show that hypertonic saline treatment reduced tissue loss that correlated with attenuated astrocyte hypertrophy characterized by reductions in astrocyte immunoreactivity without changes in the number of astrocytes after CCI injury. Delayed treatment of hypertonic saline resulted in the greatest reduction in tissue loss compared to all other treatments indicating that there is a therapeutic window for hypertonic saline use after traumatic brain injury.